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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a calibration 

method which enables a sensitivity calibration operation 1 '* 

of an X-ray foreign matter inspection apparatus 

efficiently and to provide a foreign matter sample body 

for sensitivity calibration. \ 2 c i 2 1 i^ c l 2 o J 2 a 

SOLUTION: The calibration method for the sensitivity of ] * ) \ \ j / 

the X-ray foreign matter inspection apparatus which \ ^ \ \ j 

detects foreign matter contained in a specimen by \ h □ o 4 c 

transmitted X-rays enables the use of the foreign matter v 

sample body which is provided integrally with a foreign □ □ O O Q 

matter sample having a first volume and a foreign matter J ) 1 * \ 

sample having a second volume as one set to irradiate / 7 \ \ 

the specimen to which the foreign matter sample body is ( I ) I \ 

added with X-rays. The sensitivity of the X-ray foreign v*i y i - : J - 3 i 3 b 1 J <^ 

matter inspection apparatus is calibrated by a foreign 

matter detection signal, with reference to the foreign 

matter samples having the different volumes, which is — -™ — — ■ ■ — ■ 1 

output based on image data on its transmitted X-ray 
image. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a sensitivity calibration method of an X ray contamination inspection apparatus which 
detects a foreign matter contained in an inspected thing with transmission X ray, With a foreign- 
matter-detection signal over said foreign matter sample which carries out X-ray irradiation to a 
foreign matter sample object which it had in one, and is outputted based on image data of the 
transmission X ray image by making into a lot a foreign matter sample which has the first 
capacity, and a foreign matter sample which has the second capacity. A sensitivity calibration 
method of an X ray contamination inspection apparatus performing a sensitivity calibration of 
said X ray contamination inspection apparatus. 

[Claim 2]In a sensitivity calibration method of an X ray contamination inspection apparatus which 
detects a foreign matter contained in an inspected thing with transmission X ray, As opposed to 
a foreign matter sample object which made a lot a foreign matter sample which has the first 
capacity, respectively, and a foreign matter sample which has the second capacity and which 
was provided with two or more groups based on two or more foreign matter samples still in one, 
A sensitivity calibration method of an X ray contamination inspection apparatus characterized by 
performing a sensitivity calibration of said X ray contamination inspection apparatus with a 
foreign-matter-detection signal over a foreign matter sample of two or more of said groups 
which carries out X-ray irradiation and is outputted based on image data of the transmission X 
ray image. 

[Claim 3]So that a foreign matter sample which has the first capacity may be detected as a 
foreign matter in a group of a foreign matter sample with which said foreign matter sample object 
was equipped and a foreign matter sample which has the second capacity may not be detected 
as a foreign matter, A sensitivity calibration method of claim 1 performing a sensitivity calibration 
of said X ray contamination inspection apparatus, and the X ray contamination inspection 
apparatus according to claim 2. 

[Claim 4] A foreign matter sample object for sensitivity calibrations of an X ray contamination 
inspection apparatus making into a lot a foreign matter sample which has the first capacity, and 
a foreign matter sample which has the second capacity, and having it in one with transmission X 
ray in a foreign matter sample object for sensitivity calibrations of an X ray contamination 
inspection apparatus which detects a foreign matter contained in an inspected thing. 
[Claim 5]In a foreign matter sample object for sensitivity calibrations of an X ray contamination 
inspection apparatus which detects a foreign matter contained in an inspected thing with 
transmission X ray, A foreign matter sample object for sensitivity calibrations of an X ray 
contamination inspection apparatus having a foreign matter sample of two or more groups 
depended on two or more foreign matter samples by making into a lot a foreign matter sample 
which has the first capacity, and a foreign matter sample which has the second capacity still in 
one. 

[Claim 6]So that a foreign matter sample which has the first capacity may be detected as a 
foreign matter in a group of a foreign matter sample with which said foreign matter sample object 
was equipped and a foreign matter sample which has the second capacity may not be detected 
as a foreign matter, Claim 4 choosing said first and the second capacity and a foreign matter 
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sample object for sensitivity calibrations of the X ray contamination inspection apparatus 
according to claim 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the sensitivity calibration method of the X ray 
contamination inspection apparatus which detects the foreign matter contained in an inspected 
thing by detection of transmission X ray, and said foreign matter sample object for sensitivity 
calibrations. 
[0002] 

[Description of the Prior Art]The X ray contamination inspection apparatus is used for detection 
of the foreign matters (metal, a stone, glass, a synthetic resin, a bone, rubber, etc.) contained in 
foodstuffs or drugs from the former. X-rays are irradiated with said X ray contamination 
inspection apparatus by the inspected thing, and the foreign matter contained in said inspected 
thing is detected based on the image data of the transmission X ray. It is performing eliminating 
said X ray contamination inspection apparatus from a conveying machine, if the foreign matter 
which can detect the transmission image of the inspected thing on a conveying machine, and is 
contained in said inspected thing by having a line sensor is detected. 

[0003]The conventional X ray contamination inspection apparatus picturizes the X-rays which 
penetrated the inspected thing on a conveying machine, for example with a line sensor, and 
foreign matter detection is performed by performing comparison test processing with a threshold 
based on the image data obtained by said image pick-up. The sensitivity calibration is performed 
a priori to the dust particle inspection of an inspected thing. As the method of this sensitivity 
calibration, said X ray contamination inspection apparatus has the method of performing 
automatically the sensitivity calibration of an X ray contamination inspection apparatus through 
an inspected thing, and a method of performing the sensitivity calibration of an X ray 
contamination inspection apparatus to said X ray contamination inspection apparatus manually 
through the inspected thing which mixed the foreign matter sample. Two or more inspected 
things in which two or more foreign matter samples were made to mix as a manual method using 
a foreign matter sample are prepared, it lets this inspected thing pass to an X ray contamination 
inspection apparatus for said two or more inspected things of every, and the sensitivity 
calibration is performed each time. In said X ray contamination inspection apparatus, change of 
foreign-matter-detection sensitivity sometimes arises [ change of the amount of X-ray 
irradiation, in addition ] more while in use. Then, in the middle of condition of use, it lets the 
inspected thing which mixed the foreign matter sample pass to an X ray contamination 
inspection apparatus, and the sensitivity calibration is performed. 
[0004] 

[Problem(s) to be Solved by the Invention]As mentioned above, in the conventional X ray 
contamination inspection apparatus. Since it is necessary to let what mixed the foreign matter 
sample in the inspected thing for every foreign matter sample pass to an X ray contamination 
inspection apparatus, and to perform a sensitivity calibration a use front and in the middle of use 
each time when performing a sensitivity calibration manually using a foreign matter sample, While 
proofreading work takes time and effort, time needs and there is a problem that efficient 
proofreading work cannot be performed. 
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[0005]Then, this invention solves the problem of such conventional technology, and an object of 
this invention is to provide the foreign matter sample object for sensitivity calibrations to the 
proofreading method that the sensitivity calibration work of the X ray contamination inspection 
apparatus using a foreign matter sample can be done efficiently. 
[0006] 

[Means for Solving the Problemjln a sensitivity calibration method of an X ray contamination 
inspection apparatus which detects a foreign matter contained in an inspected thing with 
transmission X ray, With a foreign-matter-detection signal over said foreign matter sample which 
carries out X-ray irradiation to a foreign matter sample object which it had in one, and is 
outputted based on image data of the transmission X ray image by making into a lot a foreign 
matter sample which has the first capacity, and a foreign matter sample which has the second 
capacity. A sensitivity calibration of said X ray contamination inspection apparatus is performed 
(claim 1). 

[0007]Dust particle inspection can be simultaneously conducted by this to a foreign matter 
sample of a lot which has two kinds of different capacity, a sensitivity calibration of said X ray 
contamination inspection apparatus can be performed based on a foreign-matter-detection 
result for said every sample, and it is possible to perform a sensitivity calibration efficiently. 
[0008]And in a sensitivity calibration method of an X ray contamination inspection apparatus 
which detects a foreign matter contained in an inspected thing with transmission X ray, As 
opposed to a foreign matter sample object which made a lot a foreign matter sample which has 
the first capacity, respectively, and a foreign matter sample which has the second capacity and 
which was provided with two or more groups based on two or more foreign matter samples still 
in one, A foreign-matter-detection signal over a foreign matter sample of two or more of said 
groups which carries out X-ray irradiation and is outputted based on image data of the 
transmission X ray image performs a sensitivity calibration of said X ray contamination 
inspection apparatus (claim 2). 

[0009]. By this, made into a lot a foreign matter sample which has two more kinds of different 
capacity. Dust particle inspection of two or more groups depended on two or more foreign 
matter samples can be conducted simultaneously, a sensitivity calibration of said X ray 
contamination inspection apparatus can be performed based on a foreign-matter-detection 
result for every sample of two or more of said groups, and it is possible to perform a sensitivity 
calibration more efficiently. 

[0010]And in a group of a foreign matter sample with which said foreign matter sample object 
was equipped about a sensitivity calibration method of claim 1 and the X ray contamination 
inspection apparatus according to claim 2, A sensitivity calibration of said X ray contamination 
inspection apparatus is performed so that a foreign matter sample which has the first capacity 
may be detected as a foreign matter and a foreign matter sample which has the second capacity 
may not be detected as a foreign matter (claim 3). 

[001 1]Foreign matter detection of one foreign matter sample is not carried out by this among 
groups of a foreign matter sample which have said different capacity, but a sensitivity calibration 
of said X ray contamination inspection apparatus can be performed so that foreign matter 
detection of the foreign matter sample of another side may be carried out, and it is possible to 
perform a sensitivity calibration correctly simpler, 

[0012]With transmission X ray, a foreign matter sample which has the first capacity in a foreign 
matter sample object for sensitivity calibrations of an X ray contamination inspection apparatus 
which detects a foreign matter contained in an inspected thing, and a foreign matter sample 
which has the second capacity are made into a lot, and it has it in one (claim 4). 
[001 3]A foreign matter sample object which equipped one with a foreign matter sample of a lot 
which has two kinds of different capacity by this can be provided, and it is possible to perform 
efficiently a sensitivity calibration of said X ray contamination inspection apparatus using this. 
[0014]In a foreign matter sample object for sensitivity calibrations of an X ray contamination 
inspection apparatus which detects a foreign matter contained in an inspected thing with 
transmission X ray, It has a foreign matter sample of two or more groups depended on two or 
more foreign matter samples by making into a lot a foreign matter sample which has the first 
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capacity, and a foreign matter sample which has the second capacity still in one (claim 5). 
[001 5]A foreign matter sample object which made a lot a foreign matter sample which has two 
kinds of different capacity by this and which equipped one with two or more groups of two or 
more foreign matter samples can be provided, and it is possible to perform efficiently a 
sensitivity calibration of said X ray contamination inspection apparatus to two or more foreign 
matter samples using this. 

[0016]In a group of a foreign matter sample with which said foreign matter sample object was 
equipped about a foreign matter sample object for sensitivity calibrations of 4 and the X ray 
contamination inspection apparatus according to claim 5, Said first and the second capacity are 
chosen so that a foreign matter sample which has the first capacity may be detected as a 
foreign matter and a foreign matter sample which has the second capacity may not be detected 
as a foreign matter (claim 6). 

[001 7]Without carrying out foreign matter detection by this to a sample which has the capacity 
which can permit an X ray contamination inspection apparatus in a group of said foreign matter 
sample, Since capacity of a sample in a group of each foreign matter sample is chosen to a 
sample which has nonpermissible capacity so that foreign matter detection may be carried out, it 
is possible by using this to perform a more proper sensitivity calibration of an X ray 
contamination inspection apparatus. 
[0018] 

[Embodiment of the Invention] Next, based on an accompanying drawing, this invention is 
explained more to details about an embodiment of the invention. 

[001 9]D rawing 1 shows the lineblock diagram of the X ray contamination inspection apparatus 1 
which can apply the sensitivity calibration method of this invention, and the foreign matter 
sample object for sensitivity calibrations. An X ray contamination inspection apparatus counters 
and arranges X ray generating section 2 and X ray line sensor 4 on both sides of the carrying 
conveyer 3, X ray line sensor 4 picturizes the inspected thing 9 by the X ray image pick-up 
control section 5, and X line drawing image-processing part 6 carries out image processing of 
said picturized transmission X ray, and generates the image data of transmission X ray. Image 
data is inputted into the foreign-matter-detection judgment part 7, the detection judging of the 
foreign matter contained in an inspected thing is performed, and a result is displayed on the 
indicator 8. The existence of the foreign matter detection in an inspected thing and the position 
of a foreign matter can be checked by this. 

[0020] Dra win g 2 is a figure showing roughly the appearance of the foreign matter sample object 
concerning a first embodiment of this invention. In drawing 2, 10 is the foreign matter sample 
object provided with two or more foreign matter samples in one, and 12a and 13a for example, It 
is a group by a metaled foreign matter sample, and 12a is formed with the ball of the size 
(phi0.4mm) by which foreign matter detection does not have to be carried out with an X ray 
contamination inspection apparatus, and 13a is formed with the ball of the size (phiO.Smm) by 
which foreign matter detection should be carried out with an X ray contamination inspection 
apparatus. 12b and 13b are the groups by the foreign matter sample of a stone, 12b is formed 
with the bail of the size (phi 1mm) by which foreign matter detection does not have to be carried 
out with an X ray contamination inspection apparatus, and 13b is formed with the ball of the size 
(phi2mm) by which foreign matter detection should be carried out with an X ray contamination 
inspection apparatus. 12c and 13c are the groups by the foreign matter sample of glass, 12c is 
formed with the ball of the size (phMmm) by which foreign matter detection does not have to be 
carried out with an X ray contamination inspection apparatus, and 13c is formed with the ball of 
the size (phi2mm) by which foreign matter detection should be carried out with an X ray 
contamination inspection apparatus. 

[0021 ]1 2d and 13d are the groups by the foreign matter sample of a high-density synthetic resin, 
12 d is formed with the cube of the size (**1mm) by which foreign matter detection does not 
have to be carried out with an X ray contamination inspection apparatus, and 13 d is formed with 
the cube of the size (**2mm) by which foreign matter detection should be carried out with an X 
ray contamination inspection apparatus. It is a group according [ 12e and 13e ] to the foreign 
matter sample of high-density rubber to a pan, 12e is formed with the cube of the size (**1mm) 
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by which foreign matter detection does not have to be carried out with an X ray contamination 
inspection apparatus, and 13e is formed with the cube of the size (**2mm) by which foreign 
matter detection should be carried out with an X ray contamination inspection apparatus. Said 
each foreign matter sample is fixed or embedded at the substrate 1 1 of said foreign matter 
sample object. In addition, it can also have foreign matter samples, such as a bone, a shell, and 
husks of an egg. The group by said two or more foreign matter samples forms a sequence in the 
substrate 1 1 of a foreign matter sample object, and is allocated. The thing of the construction 
material of the low density in which density differs from said foreign matter sample as much as 
possible is suitable, for example, low density resin can be used for said substrate 11. Shape may 
be formed in a sheet shaped other than a tabular thing as shown in drawing 2 . 
[0022]Said foreign matter sample object 10 is attached to the inspected thing 9, as shown, for 
example in dr awi ng 3, is laid on the carrying conveyer 3 and conveyed, and dust particle 
inspection is conducted. Then, the existence of the foreign matter detection and the position of 
a foreign matter are checked about the group of each foreign matter sample with which said 
foreign matter sample object 10 was equipped which obtained the analysis image 14 based on 
the transmission-X-ray data of said inspected thing with the picture monitor of the X ray 
contamination inspection apparatus 1 as shown in drawing 4 , and was attached to said inspected 
thing. The sample which does not need to be detected for every group of two or more foreign 
matter samples based on said foreign-matter-detection result, When the sample which should be 
detected judges whether foreign matter detection is performed correctly and foreign matter 
detection is not performed correctly, sensitivity settling of an X ray contamination inspection 
apparatus is performed so that foreign matter detection may be performed correctly. Draw ing 4 
is showing that foreign matter detection was properly carried out to the sample with larger 
capacity for two or more samples of every of the foreign matter sample object 10. Then, it lets 
said dust-particle-inspection thing in which it had said foreign matter sample object 10 again 
after said sensitivity settling pass to an X ray contamination inspection apparatus, and a foreign- 
matter-detection result is checked. Draw ing 4 shows that foreign matter detection was properly 
carried out to the sample with larger capacity for two or more samples of every of the foreign 
matter sample object 10. There are tube voltage of the bulb for X-ray irradiation, the adjustment 
method by tube current, the adjustment method of the threshold of foreign matter detection, 
etc. in sensitivity settling of an X ray contamination inspection apparatus. 
[0023] 

[Effect of the Invention]As mentioned above, according to this invention, the foreign matter 
sample object provided with the group of a foreign matter sample which has two kinds of 
different capacity in an X ray contamination inspection apparatus is used, Based on the result 
which conducted dust particle inspection, the sensitivity calibration of said X ray contamination 
inspection apparatus can be performed, and it is possible to perform a sensitivity calibration 
simpler and efficiently. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram of the X ray contamination inspection apparatus which can 
apply the sensitivity calibration method of this invention, and the foreign matter sample object 
for sensitivity calibrations. 

[Drawing 2] It is a figure showing roughly the appearance of the foreign matter sample object for 
sensitivity calibrations of this invention. 

[Drawing 3] It is a figure showing roughly the example of use of the foreign matter sample object 
for sensitivity calibrations of this invention. 

[ Drawing 4] It is a figure showing the analysis image of the X ray contamination inspection 
apparatus which can apply the sensitivity calibration method of this invention, and the foreign 
matter sample object for sensitivity calibrations. 
[Explanation of an encoder signal] 

1 X ray contamination inspection apparatus 

2 X ray generating section 

3 Carrying conveyer 

4 X ray line sensor 

5 X ray image pick-up control section 

6 X line drawing image-processing part 

7 Foreign-matter-detection judgment part 

8 Indicator 

9 Inspected thing 

10 X ray foreign matter sample object 

1 1 The substrate of an X ray foreign matter sample object 
12a-12e Foreign matter sample 

13a-13e Foreign matter sample 

The foreign-matter-detection analysis picture of the 13a'-13e' foreign matter samples 13a~13e 
14 The analysis image of X ray dust particle inspection 
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-at^dtfMsat* 3Bs?-t« - 1 t -r ft ( r*^ 

6) . 

[0017] itLfcrJ; ot. WIEMtMSWoffifci^ 

«KE£ff o£t OTCJ ft . 
[00 18] 

c 0 0 1 9 ] is 1 =*s^oi»«a3E*tfeaixjSKa 

IEfflMftlfi«*$r3affl-r ft £ ft XSflJIfM^gS 

ari««i«Ea*35w. xn^tjK^wi:xii^gi52 
fcxn^-f k^mm^ y^T3^mA,'cictm 

LTRSU X^5^ y-byt4{l Xffjl^$lJPgP5 

[0020]E12(i, ^BjcoSI— <^l*<0JKIWc*>*» 
§S!f^4#:^hf8^«tB&W^^iaT'&ft . 0 2 fcfc 

ut, 1 oii, wknmtmmz-mtyzmtfmmm 

fAWTh *} , 12aMl3 a ^SwM« 
Sti;ftfflT-$> 0,12 aiiXflP%^S^E^i: K>m 
%miiiZtl%:<Xi>£^±%% (4>0. 4mm)^)lSt 
i K> BJ&H iXs 13a « xftUHMA&SgXb «t 0 Mft^ 
a33tl.ft^#±#3 (*0. 5mm) «;J;i)M? 
^^TV^§ £ . 1 2 bJftVl 3 bJi«itf t 

mmz i. -6 wx'fo <o . 1 2 b i*xiBj¥ifett&*?S(c i o 

S^til3ft 3 5r<Tt ±V^*S U 1mm) cofefltj; 

D^jiS:3ix, 1 3 btaxtwfttwaaiKJ: onfttta: 

3iXft^§A#$ ( ^ 2mm) (OJjKtct OJfM^^XTVi 

fto 1 2 cMl 3 citrntii. ^?'5x<7>M^iS 
JRfc: J: SffiT* 0.12c {iX^M^^SfcJ: K)M 
^U}S^<TfciV^#$ (0 1mm) COgcCiO 

J^j^sa. 1 3cttxi«SSlti DS^ffi;* 

ixft^§±#$ (02mm) cr>miz£*)B$.ZtlX^ 
ft. 

[002 1 ] ifc, 1 2 dM 1 3 d{JM^iS\ 



msmw^iDmmm^fi^KTi,^^^ (ni 

mm) <9S*#K±0J1?J£3*U 1 3 d {iXIgjaftf^ 
SittcJ: 9Wft«ajSit4^***S (□2mm) coiL 

KW*^«»»ifiWtciSaTib»), 12e 

(Dlmm) i 9 S?f££*U 13e«X 

««*l(BMtJ:0»»J«ajSii4^S*SS (D2 
mm) coidftWciOJftfcSivc^*. B«fE#J|!fel3m 

£ i S |tt|«Uffi*^»r 1 1 t=WSr»«tTK»« 

9 teaser. ttsiH3>-<r3 
frfcfu: v ^ ^ t" a Srfirv > s mwk&tnE l < 

atXIRSift^illtcOJRKMSEStfa. ifc.. 04 

o am t htiJzmmmm%&mzxmmm%g%imzm 



!(4> 003-232752 (P2 0 0 3-2 3 2 7 5 2 A) 
[0023] 

[fWl^HI] ELLOidfc, *mttzi.titf. XWM 

aw**. 

[0MOffi#^fMBJ] 

[HI] *^O^ttZE*-Sat^iSJKS]EfflMii%SS 

[02] *J^^SUK»DEfflmACmo^Hi»flK 
[ 0 3 ] *%Bjo!S«KlEfflSftSW*cOffifflM^ 
[04 ] *3KH<73igJK ttiEir^^«KttIEffl WW* 



1 




2 




3 




4 




5 




6 




7 




8 




9 




1 0 





1 1 xmmMmfocomi 

12a~12e #34Sjt$ft 
13a-13e 

13a' - 1 3 e ' IltM 1 3 a- 1 3 e cOftft^ 

1 4 xmmm&^mmm. 



[04] 



!(5) 003^2 327 52 ( P 2 0 0 3 - 2 3 2 7 5 2 A ) 
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